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[0020] 

[Embodiment ] 

Below, embodiments of the present invention of a swing drive 
reduction system will be described with reference to Figs. 1 to 4. 
[0021] 

First , a first embodiment of the present invention will be described 
with reference to Figs. 1 and 2. Figs. 1 is a partial cross-sectional 
top view of main parts of the swing drive reduction system according to 
a first embodiment of the present invention, while Fig. 2 is a partial 
cross -sectional rear view of the main parts of the swing drive reduction 
system. It is to be noted that elements in Figs. 1 and 2 that correspond 
to ones shown in Fig. 5 are denoted by the same reference numerals, and 
descriptions thereof are omitted. 
[0022] 

In Figs. 1 and 2, a transfer 30 is coupled to a first motor 31 and 
is disposed at a rear portion of a cross member 12 that connect between 
left and right truck frames 10L and 10R. The transfer 30 contains first 
sun gears 32a and 42a, second sun gears 32b and 42b, carriers 33 and 34, 
first planet pinions 33a and 43a, second planet pinions 33b and 43b, and 
ring gears 34 and 44 that constitute two double-pinion planetary gear 
trains. The second sun gears 32b and 42b, the carriers 33 and 43, and 
the ring gears 34 and 44 are provided with clutches 35a, 45a, 35b, 45b, 
35c, and 45c that are adapted to control rotation of the respective gears. 
[0023] 

The first sun gears 32a and 42a are connected via an input shaft 
31a to the first motor 31. The carrier 33 is coupled to a first output 
shaft 33c, which is connected, via bevel gears 36a and 36b, a shaft 37, 
bevel gears 38a and 38b, and a pinion gear 39, to an internal gear 2c 
of an inner race 2b of a swing circle 2 . The inner race 2b of the swing 
circle 2 is mounted on an upper rotating body 3, while an outer race 2a 
is mounted on a cross member 12. Further, the carrier 43 is coupled to 
a second output shaft 43c, which are connected, via transfer gears 43d, 
46, and 47, to left and right drive shafts 47a and 47b. 
[0024] 

A transfer gear box 50 that is connected to a second motor 51 is 
disposed at a rear portion of the transfer 30. An output shaft of the 
second motor 51 is connected, via transfer gears 52 and 53, to a left 
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output shaft 53a, and also connected, via the transfer gears 52 and 53 
and a gear 54, to a right output shaft 54a, which rotates in an opposite 
direction to that of the transfer gear 53. 
[0025] 

Left and right drive reduction systems 60L and 60R are each 
connected to a first input shaft 61 and a second input shaft 65, and contain 
a sun gear 62, a carrier 63, a planet pinion 63a, and a ring gear 64 that 
constitute a planetary gear train. The sun gears 62 are connected to the 
respective first input shafts 61 , which are connected via universal joints 
48 and a shaft 49 to the left and right drive shafts 47a and 47b of the 
transfer 30. The carriers 63 are connected via gears 63b and 66 to the 
left and right second input shafts 65, which are respectively connected, 
via joints 48 and a shaft 55, to the left and right output shafts 53a 
and 54a of the transfer gear box 50. The ring gears 64 are attached to 
rotating cases 60b of the left and right drive reduction systems 60L and 
60R. Sprockets 17 are fixed to each of the rotating cases 60b with bolts 
17a. 
[0026] 

The left and right drive reduction systems 60L and 60R have cases 
60a that are fixed to left and right truck frames 10L and 10R with bolts 
10a. Crawler tracks 19 are wrapped around the sprockets 17 via links 18. 
[0027] 

Although Fig. 2 shows the second input shaft 65 above the first 
input shaft 61, Fig. 1 shows the second input 65 behind the first input 
shaft 61 for the purpose of describing the gear trains. 
[0028] 

Next, operation of the above-described structure will be described. 
In order to perform a pivot turn, the first input shafts 61 of the left 
and right drive reduction systems 60L and 60R in Fig. 1 are stopped from 
rotating, and the second motor 51 is operated to rotate the second input 
shafts 65 of the left and right drive reduction systems 60L and 60R in 
opposing directions. When the second input shaft 65 of the right drive 
reduction system 60R is rotated in a direction so as to move a vehicle 
forward, the vehicle performs a left pivot turn. On the other hand, when 
rotation of the second motor 51 is reversed with the first input shafts 
61 at rest, the vehicle performs a right pivot turn. When the left and 
right first input shafts 61 are rotated in this process, the vehicle can 
be steered to the left or right, while moving forward or backward. 
[0029] 

Next, operation and effects of the transfer 30 will be described 
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with reference to Fig. 3. Fig. 3 is a table showing combinations of 
engagement of six clutches 35a , 35b, 35c, 45a, 45b, and 45c of the transfer 
30 of Fig. 1. As shown in Fig. 3, swinging, running, and steering 
operations can be performed individually or simultaneously by selectively 
engaging the clutches 35a, 35b, 35c, 45a, 45b, and 45c. For instance, 
when the clutch 35b is turned on (engaged), the carrier 33 is locked to 
stop the first output shaft 33c from rotating. In this way, a swinging 
operation is not performed. On the other hand, when the clutch 45b is 
turned on, the carrier 4 3 is locked to stop the second output shaft 4 3c 
from rotating (which means that the first input shafts 61 of the left 
and right drive reduction systems 60L and 60R are stopped from rotating) . 
In this way, the vehicle does not run (forward or backward) , but performs 
a pivot turn by turning the second motor 51 on. Further, the vehicle can 
be moved forward or backward by switching the clutches 45a and 45c on/off 
or by changing the rotational direction of the first motor 31, while a 
swing direction can be changed to the left or right by switching the 
clutches 35a and 35c on/off or by switching the rotational direction of 
the first motor 31. These switching operations can be controlled by a 
control system (not shown), based on a predetermined control algorithm. 
[0030] 

As a result, swinging, running, and steering operations can be 
performed by only two hydraulic motors, that is, the first and second 
motors 31 and 51, which operate at a relatively high use rate, that is, 
under heavy load with reduced rest time. Therefore, the rotation drive 
reduction system of the present invention can be produced at a 
substantially low cost. 
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[Fig, 1] partial cross -sectional top view of main parts of the swing drive 
reduction system 
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2 : swing circle 
2c : driven gear 
17: sprocket 
18: link 

19: crawler track 
30 : transfer 
31: first motor 
31a: input shaft 
32a: first sun gear 
32b: second sun gear 
33: carrier 

33a: first planet pinion gear 

33b: second planet pinion gear 

33c : first output gear 

34: ring gear 

34a, 35b, 35c: clutch 

37: swing drive shaft 

39: pinion gear 

42a: first sun gear 

42b: second sun gear 



43: carrier 

43a: first planet pinion gear 

43b: second planet pinion gear 

43c: second output shaft 

44: ring gear 

45a , 45b , 4 5c : clutch 

47a, 47b: drive shaft 

50: transfer gear box 

51: second motor 

52, 53, 54: gear 

53a, 54a: output shaft 

60L, 60R: drive reduction system 

61 : first input gear 

62: sun gear 

63: carrier 

64: ring gear 

65: second input shaft 
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[Fig. 2] Partial cross -sectional rear view of main parts of the swing 
drive reduction system 
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17 : sprocket 
18: link 

19: crawler track 

30: transfer 

31: first motor 

47a , 47b: drive shaft 

48 : universal joint 



50: transfer gear box 

51: second motor 

53a, 54a: output shaft 

60L, 60R: drive reduction system 

61: first input shaft 

65: second input shaft 
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